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Background: Depression is predicted to become one of the two most burdensome diseases worldwide by 2020
and is common in people with chronic physical conditions. However, depression is relatively uncommon in Asia.
Family support is an important Asian cultural value that we hypothesized could protect people with chronic
physical conditions from developing depression. We investigated depressive symptom prevalence and risk factors in
a Chinese sample with chronic medical conditions, focusing on the possible protective role of family relationships.
Methods: Data were obtained from the Hong Kong Jockey Club FAMILY Project cohort study in 2009–2011, which
included 6,195 participants (age ≥15) with self-reported chronic conditions. Depressive symptoms were recorded
using the Patient Health Questionnaire-9 (PHQ-9). Demographic and lifestyle variables, stressful life events,
perceived family support and neighborhood cohesion were assessed. Factors associated with a non-somatic
(PHQ-6) depression score were also examined.
Results: The prevalence of depressive symptoms (PHQ-9 scores ≥5) was 17% in those with one or more chronic
conditions, and was more prevalent in women than in men (19.7% vs. 13.9%; p < 0.001). In multilevel analyses, life
stress, number of chronic conditions and satisfaction with family support explained 43% of the variance in PHQ-9
scores (standardized regression coefficients of 0.46, 0.15, and −0.12 respectively, all p <0.001). Body mass index,
problem alcohol drinking, physical activity, and unmarried status were significantly associated with PHQ-9 scores,
although these associations were weak. Variables associated with depression explained 35% of the variance in
non-somatic (PHQ-6) depression scores. Satisfaction with family support played a stronger protective role against
depressive symptoms (both PHQ-9 and PHQ-6 scores) among women than men (p < 0.05).
Conclusions: Acute life stress and the number of chronic conditions, together with socio-demographic factors,
explain most variance in depressive symptoms among chronically ill Chinese individuals. Somatic items in the
PHQ-9 increased the depression scores but they did not alter the pattern of predictors. Family support appears to
be an important protective factor in Chinese cultures for individuals with chronic conditions.
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Chronic physical conditions have been associated with
an increased risk for depression in a range of cultural
settings [1-4], and the risk has been shown to increase
with the number of conditions [5]. Mainland China,
Hong Kong and Taiwan have been undergoing rapid
urbanization and Westernization of lifestyles and these
changes are associated with increasing risk of chronic
disease [6-8]. Nonetheless, Asian rates of depression
remain relatively low. One estimate placed the prevalence
of lifetime major depressive disorder in mainland Chinese
communities at 6.1%, compared to 16.2% in the United
States [9,10].
The co-occurrence of chronic conditions and depres-
sive symptoms can increase suffering among patients
and their family members. Yet few studies have reported
on depression prevalence or risk factors in a large gen-
eral population sample of people with chronic med-
ical conditions. To further examine the relationship
between chronic medical conditions and depression, this
study examined the prevalence of depressive symptoms
among people with chronic conditions in a large Chinese
community sample in Hong Kong. The second object-
ive was to analyze factors that predict the develop-
ment of depressive symptoms among those with chronic
conditions.
Risk factors for developing depression have been mostly
described in studies in Western countries. Yet Eastern
cultural values and practices may have a protective role
in mental health, so cultural factors that could modify
the association between chronic conditions and depres-
sion have been studied in chronically ill Chinese samples.
However, previous studies were small and focused on
particular groups such as the elderly [3,11], or were
limited to telephone interviews [2]. Various factors may
protect against the development of depression, some of
which could explain the apparent low incidence of sec-
ondary depression in Asian populations. Social support
mitigates the development of depressive symptoms in
people with chronic conditions both in the West [12]
and in China [13]. Indeed, social relations are of particular
importance in Chinese populations [14], and family sup-
port plays an essential role in Eastern cultures influenced
by Confucianism, particularly in times of illness [15] and
during treatment [14]. An epidemiological survey in
mainland China reported that depressive symptoms were
more common in women than men [9]; a second study
found that family support and health status explained
most of the variation in depressive symptoms [15]. In
studies from the West, lower social support is likewise
associated with worse health status and more depressive
symptoms over the year following an acute myocardial
infarction, particularly for women [16]. Older women are
more likely than older men to be adversely affected andto develop depressive symptoms when family support is
weak [17]. Gender roles in Chinese societies are more
differentiated than they are in the West [18], but a pos-
sible interaction between gender and family support in
protecting against depressive symptoms in chronic illness
has not been investigated. Hence, we examined the rela-
tionship between satisfaction with family relationships
and depressive symptoms, and assessed whether this
effect differed for women and men. Prior studies [16,17]
have often analyzed social relationships at one level
instead of examining them at multiple levels (family,
work, or neighborhood) [19,20]. Support at each of these
levels could confer protection against depressive symp-
toms so we examined this possibility using multi-level
analyses.
Life stress has been shown to be associated with both
psychological and physical problems [21], mostly in stud-
ies conducted in Western populations [22,23]. Recently,
a case-control study from mainland China also found
that patients with major depressive disorders were more
likely to have experienced stressful life events than con-
trols, and reported a dose-response relationship between
stressful life events and major depressive disorders [24].
Therefore, an assessment of stressful life events has been
included in the present study.
A potential complicating factor in studying depression
in Asian populations is the tendency among some ethnic
groups, such as Indians, Vietnamese, and Chinese, to
somaticize their emotional experience [25,26]. For ex-
ample, people in North India were found to describe
depression using somatic metaphors such as ‘pressure on
the mind’ or ‘sinking heart’ [25]. Such presentations
could lead to depression being mislabeled as a chronic
physical ailment. In East-Asian populations, the influence
of Chinese cultural ideologies of emotional calmness,
self-restraint and adaptive strategies reduces the accept-
ability of expressing affective symptoms and also blurs
boundaries between physical and mental illness [27].
Compared with the Caucasian population, somatic symp-
toms may be a more common reason for Chinese adults
to seek psychiatric services for their mental health pro-
blems [28]. In a community sample of elderly people in
Hong Kong, depression showed an independent relation-
ship with six medically unexplained somatic symptoms
including loss of appetite, fatigue, insomnia, recurrent
gastro-intestinal problems, recurrent headache and dizzi-
ness, after adjustment for social-demographic and medical
conditions [29]. Therefore, we have compared the somatic
and non-somatic symptoms of depression among indivi-
duals with chronic conditions.
The objectives of this study were 1) to investigate the
prevalence of self-reported depressive symptoms in a
large community sample of individuals who reported
chronic conditions; 2) to analyze risk factors for
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potential effects of life stress and family support on de-
pressive symptoms; 4) to compare the somatic and non-
somatic symptoms of depression among individuals with
chronic conditions.Methods
Study sample
A population-based household survey entitled ‘The
FAMILY: a Jockey Club Initiative for a Harmonious
Society’, was carried out from March 2009 to April
2011. Sampling was based on residential addresses
provided by the Hong Kong Census and Statistics
Department. First, residential addresses were randomly
sampled in all of the 18 districts of Hong Kong, with sam-
ple sizes proportionate to the district populations. The
random sampling was stratified by type of dwelling (e.g.,
public or private housing complexes). Before the survey
began, a notification letter was sent to the selected house-
holds, explaining the purpose of the survey and assuring
confidentiality. Trained interviewers then approached
all selected residential addresses. We excluded those
addresses in which the interviewers could not contact any-
one after six visits, each at least one week apart. Each fam-
ily member aged ≥15 years in the sampled household who
could understand and respond to the interview in Canton-
ese was eligible and invited to participate. Family members
were interviewed separately and privately, with data gath-
ered in electronic format on laptop computers. Partici-
pants responded to a structured questionnaire under the
supervision of the interviewer who was available to an-
swer questions and clarify items. We only retained
households in which all family members agreed to par-
ticipate. Written consent was obtained and the study was
approved by the Institutional Review Board of the Uni-
versity of Hong Kong.
Health assessments
Chronic conditions
Respondents were asked whether they had any of the
following chronic conditions, as diagnosed by a phys-
ician: hypertension, heart disease, stroke, diabetes, dys-
lipidemia, asthma, chronic obstructive lung disease,
digestive diseases (gastric ulcer, hepatitis B or C, or cir-
rhosis), chronic musculoskeletal conditions (arthritis,
rheumatism, low back pain, gout, and osteoporosis) or
cancer. This list was derived from a panel of experts’
knowledge of the common medical conditions in Hong
Kong. A similar list had been used in the Hong Kong
Population Health Survey in 2003–2004 and in the
Hong Kong Thematic Household Survey of 2009–2010.
A simple count of the number of conditions was used
in the present analysis.Psychological assessments
The nine-item Patient Health Questionnaire (PHQ-9)
[30,31] was used to record depressive symptoms.
Respondents rated the frequency of experiencing nine
symptoms during the previous two weeks: 0) not at all,
1) on several days, 2) on more than half of the days, and
3) nearly every day (see Appendix 1). Scores range from
0 to 27, with higher scores indicating more symptoms.
For descriptive analyses, these scores were classified
as indicating minimal depression (scores 0 to 4), mild
(5 to 9), moderate (10 to 14), moderately severe (15 to
19) and severe depression (20 and over). We previously
reported on the reliability and validity of the Chinese
PHQ-9 using data from the FAMILY project [32]. The
alpha internal consistency in those with chronic condi-
tions was 0.83. Three items in the PHQ-9 refer to som-
atic symptoms (item 3, 4 and 5 in Appendix 1). These
items could falsely identify depressive symptoms if they
were applied to people with chronic health conditions,
so we created a separate depression score omitting the
somatic items, labeled PHQ-6 in the tables. We also
report results for the somatic items separately, labeled
PHQ-3 in the tables.
Predictor variables
We tested predictors shown relevant in previous studies:
age [33], gender [9], socioeconomic status [15], marital
status [4], whether living alone or not [34]. Socioeco-
nomic status was measured separately via education and
family income, with education classified into three levels
by the highest level attained: primary, secondary or
tertiary. Monthly family income was classified into five
levels: <5,000, 5,000 – 9,999, 10,000 – 19,999, 20,000 –
29, 999, and ≥30,000 Hong Kong dollars (US$ 1 = HK
$7.8). Lifestyle variables included smoking [35], drinking
[36], and physical activity [37,38]) and life stress [39].
Physical activity was recorded using by the International
Physical Activity Questionnaire (IPAQ), classified into less
active versus more active [40]. Smoking was classified into
current smoker (at least one cigarette every day) versus
current non-smoker. Drinking was classified into high
risk drinking (5 or more glasses of alcohol on a single
occasion, or drinking ≥ 210g (men) or ≥ 140g (women)
of alcohol per week) versus low risk drinking (including
non-drinkers).
We then focused on indicators of social support (satis-
faction with family support [15], neighborhood cohesion
[4]) as possible mitigating factors for depressive symp-
toms. Given the importance of family in Chinese culture
[41], satisfaction with family support was hypothesized to
be a protective factor for depression in Chinese with
chronic conditions. Satisfaction with family supportive-
ness was measured using the 5-item Family APGAR
score. This covers Adaptation (“I am satisfied that I can
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me”), Partnership (“I am satisfied with the way my family
talks over things with me and shares problems with me”),
Growth (“I am satisfied that my family accepts and sup-
ports my wishes to take on new activities or directions”),
Affection (“I am satisfied with the way my family
expresses affection, and responds to my emotions, such
as anger, sorrow, or love”), and Resolve (“I am satisfied
with the way my family and I share time together”) [42].
Responses are Hardly ever (score 0), Some of the time
(1), Almost always (2). Scores are summed, giving a range
from 0 to 10, with higher scores indicating greater satis-
faction with family support. The Chinese version has
been used previously with some evidence of reliability
and construct validity in Hong Kong [43]. The alpha in-
ternal consistency in those with chronic conditions in the
FAMILY project was 0.94.
Perceived neighborhood cohesion was measured using
4 items, each rated on a 5-point Likert agreement scale:
1) “people around here are willing to help their neighbors”,
2) “this is a close-knit neighborhood”, 3) “people in this
neighborhood can be trusted”, and 4) “people in this
neighborhood do not get along with each other” (reverse
coded) [44]. We omitted a fifth item (“people in this
neighborhood do not share the same values”) from the
original list because of its poor factor loading (<0.40).
The total score was rescaled to run from 1 to 5, with
higher scores indicating greater social cohesion. The ori-
ginal validation was based on a 1995 survey in Chicago,
Illinois [44] and the four items have been shown reliable
in three subsequent US populations (Baltimore, Forsyth
County, and New York) [45]. These items had an alpha
internal consistency of 0.86 in the present sample, but
the neighborhood cohesion scale has not been formally
validated in Hong Kong.
A 19-item stressful life event questionnaire, derived
from the Recent Life Changes Questionnaire [46],
included death of a family member or close friend,
unemployment, relocation, and serious health, financial
or interpersonal problems among others. Participants
indicated whether any of these had occurred and if so,
rated its impact on a 0 to 10 scale, with higher scores
indicating greater impact. Two of the items refer to per-
sonal health problems and, as the present study focuses
on the impact of chronic disease, these items were con-
sidered separately in certain analyses.
Data analyses
The prevalence of depressive symptoms (PHQ-9 scores ≥ 5)
was calculated in participants (aged 15 and above) who
reported chronic conditions. Student’s t-test was used
for comparing continuous variables between men and
women, while categorical data were analyzed using the χ2
test. As the depression scores clustered towards the lowerend, Spearman ρ correlations were used for bivariate
associations of depressive symptoms with potential pre-
dictor variables [31]. Variables that were significantly
associated with depressive symptoms in the bivariate
analyses were then included in multilevel regression
models. Multilevel regression was used to analyze predic-
tors as more than one person in each family was inter-
viewed and thus these results would not offer
independent observations of the impact of environmental
predictor variables. Both beta and standardized beta coef-
ficients were reported to standardize the scales of differ-
ent psychological assessments in regression analyses. To
explore a possible differential effect of social support for
men and women, the interaction of family satisfaction
and gender was fitted into a multilevel regression model
that also included all other significant variables from the
bivariate analyses. In addition, the relationship between
depressive symptoms and family satisfaction was evalu-
ated separately for men and women using the multilevel
regression analysis. For all analyses, two-tailed p-values <
0.05 were considered statistically significant. All statis-
tical analyses were performed using IBM-SPSS Statistics
software, version 19.0.Results
Study sample profile and prevalence of depressive
symptoms
A total of 18,907 respondents from 8,481 households
completed the interviews. Because of the requirement
that all members of a household had to participate, this
represented only 22.2% of the households originally
approached. Of the 18,907 in the complete sample, 33%
(N = 6,239) reported having one or more chronic condi-
tions. A total of 6,195 participants (2,862 men and 3,333
women) had complete data for the present analysis; 44
were excluded due to incomplete responses on the psy-
chological measures. Among them, 17% reported depres-
sive symptoms of mild or higher levels (PHQ-9 score ≥ 5;
13.9% of men and 19.7% of women, χ2 = 14.4, p <0.001).
Below age 75, women had a higher prevalence of depres-
sive symptoms than men, but there was no gender dif-
ference beyond 75 years (Figure 1). The 3 somatic items
in the depression scale contributed substantially to the
overall score in this sample of people with a chronic
condition, contributing 58% of the score despite forming
only one-third of the items (Table 1). The gender differ-
ence in response applied almost equally to the somatic
(PHQ-3) and non-somatic (PHQ-6) depression scores with
a female to male score ratio of 1.38 versus 1.29, respect-
ively (Table 1). Women were less likely than men to be
current smokers or problem drinkers; they were more
likely to report stressful life events and lower neighbor-
hood cohesion, but reported higher family satisfaction.
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Figure 1 Prevalence of depressive symptoms (PHQ-9 ≥ 5) and their 95% confidence intervals (bar) by age and gender in a Hong Kong
population-based sample (N = 6,195) reporting one or more chronic conditions.
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depressive symptoms
The Spearman correlations of PHQ-9 depression scores
with age, marital status, and neighborhood cohesion
were significant but low, ranging from −0.06 to −0.09;
correlations with living alone, alcohol problem drinking,
physical activity and with body mass index, were all
below 0.05. There was no significant correlation between
depression and smoking, family monthly income, or edu-
cation. After adjustment for age and sex, mean PHQ-9
depression scores were positively associated with the
number of chronic conditions with mean scores of 2.1,
2.5 and 3.7 for 1, 2 and ≥3 chronic conditions, respect-
ively (p <0.001 for increasing trend). Stronger correla-
tions were observed between PHQ-9 scores and life
stress (ρ = 0.40), number of chronic conditions (ρ = 0.11),
and family satisfaction (ρ = −0.18) (all p <0.05).
The multilevel regression model showed that variables
associated with PHQ-9 scores at the bivariate level taken
together explained 43% of the variance in PHQ-9 de-
pression scores, and 35% of the variance in the PHQ-6
scores (Table 2). Life stress, the number of chronic con-
ditions and satisfaction with family support were found
to be the three strongest predictors of both PHQ-9
(standardized coefficients of 0.46, 0.15, and −0.12 re-
spectively, all p <0.001) and PHQ-6 scores (standardized
coefficients of 0.44, 0.12, and −0.1 respectively, all
p <0.001). After the adjustment for other variables in the
regression analyses, age and living alone did not contrib-
ute any variance in PHQ-9 scores, while living alone and
problem drinking did not contribute any variance in
PHQ-6 scores (see Table 2).Impact of life events on the prevalence and severity of
depressive symptoms
Acute life stress was positively associated with both
prevalence and severity of depressive symptoms (PHQ-9
scores). Among those reporting a stressful life event,
31.1% reported depressive symptoms (PHQ-9 score ≥5),
compared to 8.8% in those without a life event (χ2 =
495.1, p <0.001). Among individuals with a PHQ-9
score ≥ 5, 31% of those with a life event reported moder-
ate and higher levels of depressive symptoms (PHQ-9
score ≥10), compared to 12.3% in those without a life
event (χ2 = 47.6, p <0.001). In the multilevel regressions,
life stress, excluding personal serious health problems,
explained 1% of the variance in depressive symptoms
(Table 3). Including the two items on health problems as
life events explained a further 5% of variance in depres-
sive symptoms for both PHQ-9 and PHQ-6 scores.Satisfaction with family support as a mitigating factor for
depressive symptoms
Satisfaction with family support was a significant con-
tributor to the variance in depressive symptoms by buf-
fering the adverse impact of life stress and number of
chronic conditions in this sample (Table 2). Thus, 37.4%
of those reporting a life event but low family satisfaction
scored 5 or above on the PHQ-9, compared to 24.4% in
those with a life event and high family satisfaction. Fur-
ther, there was an interaction effect of gender and family
satisfaction on both PHQ-9 and PHQ-6 scores (Table 2).
After stratifying by gender in the multilevel regression
model, the regression coefficient for satisfaction with
Table 1 Characteristics of the study sample with chronic conditions and its difference between men and women a
Variables Total Men Women P values
Number (%) 6,195 (100%) 2,862 (46.2%) 3,333 (53.8%) -
Mean age in years (SD) b 58.5 (16.7) 58.4 (16.8) 58.6 (16.6) 0.75
Marital status (%) <0.001
Never Married 13.0 13.9 12.3
Married 70.6 78.3 64.0
Widowed 12.1 4.3 18.9
Divorced/Separated 4.2 3.5 4.9
Education levels (%) <0.001
Primary 44.8 37.4 51.1
Secondary 39.6 43.2 36.5
Tertiary or above 15.7 19.4 12.4
Monthly family income (HK$ c, %) 0.09
No income or <5,000 26.9 25.3 28.2
5,000–9,999 17.6 17.2 17.6
10,000–19,999 25.1 26.1 24.1
20,000–29,999 14.6 15.1 14.2
≥ 30,000 15.8 16.4 15.4
Number of chronic conditions d (%) <0.05
1 60.8 62.0 59.7
2 25.7 25.6 25.8
≥ 3 13.5 12.4 14.5
Body mass index, kg/m2 24.5 (4.2) 24.5 (3.9) 24.5 (4.4) 0.79
Current high risk drinker (yes, %) 4.8 8.3 1.8 <0.001
Current smoker (yes, %) 12.2 22.1 3.6 <0.001
Physically more active (yes, %) 30.2 30.3 30.1 >0.05
Level of depressive symptom severity (PHQ-9 score, %) <0.001
Minimal depression (scores 0–4) 83.0 86.2 80.3
Mild (5–9) 12.8 10.7 14.6
Moderate (10–14) 2.8 1.9 3.6
Moderately severe (15–19) 1.0 1.1 1.0
Severe (≥20) 0.4 0.2 0.5
Depressive symptoms (PHQ-9 score) e 2.29 (3.38) 1.94 (3.10) 2.60 (3.57) <0.001
Non-somatic depression score (PHQ-6) 0.95 (2.07) 0.82 (1.91) 1.06 (2.20) <0.001
Somatic depression score (PHQ-3) 1.34 (1.71) 1.11 (1.57) 1.54 (1.81) <0.001
Life stress f 0.16 (0.36) 0.14 (0.34) 0.17 (0.37) <0.001
Living alone (yes, %) 14.7 12.6 16.5 <0.001
Family satisfaction g 6.47 (3.49) 6.31 (3.48) 6.60 (3.50) <0.01
Neighborhood cohesion h 2.49 (0.62) 2.53 (0.60) 2.47 (0.63) <0.001
a P values for difference between men and women.
b Unless otherwise indicated, data presented are mean (standard division).
c US$ 1 = HK$7.8.
d Summed by self-reported hypertension, heart disease, stroke, diabetes, dyslipidemia, asthma, chronic obstructive lung disease, digestive disease, chronic
musculoskeletal condition and cancer.
e Measured by PHQ-9; scores range from 0 to 27, higher scores indicate greater severity of depressive symptom.
f Measured by the stressful life event questionnaire; scores range from 0 to 4.59, higher scores indicate greater life events related stress.
g Measured by Family APGAR; scores range from 0 to 10, higher scores indicate greater satisfaction with family support.
h Perceived neighborhood social cohesion; scores range from 1 to 5, higher scores indicate greater social cohesion.
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Table 2 The multilevel regression model of depressive symptoms a and PHQ-6 scores with demographic variables b,
life stress, family satisfaction, and neighborhood cohesion in those with chronic conditions (N = 6,195)
Variables PHQ-9 scores PHQ-6 scores
Unstandardized
coefficients
Std.
Error
Standardized
coefficients
t Unstandardized
coefficients
Std.
Error
Standardized
coefficients
t
Age (years) 0.00 c 0.00 0.02 1.39 0.00 c ** 0.00 0.04 2.84
Gender (female vs. male) 0.55*** 0.08 0.09 7.31 0.15** 0.05 0.04 3.21
Marital status (unmarried vs.
married)
0.19* 0.02 0.03 2.06 0.16** 0.06 0.03 2.75
Number of chronic conditions 0.54*** 0.04 0.15 11.97 0.27*** 0.03 0.12 9.54
Body mass index (kg/m2) −0.05*** 0.01 −0.07 −5.21 −0.02** 0.01 −0.04 −3.20
Alcohol problem drinking
(yes vs. no)
0.36* 0.18 0.03 2.06 0.11 0.11 0.01 1.01
Physical activity (more active
vs. less active)
−0.23** 0.08 −0.04 −2.76 −0.15* −0.05 −0.04 −2.91
Life stress 3.84*** 0.10 0.46 36.54 2.30*** 0.07 0.44 35.0
Family satisfaction −0.11*** 0.01 −0.12 −9.53 −0.05*** 0.01 −0.10 −7.61
Gender by family satisfaction
interaction
−0.05* 0.02 −0.03 −2.20 −0.03* 0.01 −0.02 −2.25
Neighborhood cohesion −0.22*** 0.06 −0.04 3.47 −0.16*** 0.04 0.05 −3.99
Living alone (yes vs. no) 0.18 0.12 0.02 1.46 0.09 0.08 0.02 1.19
R2 for the full model d 0.43*** 0.35***
* p < 0.05; ** p < 0.01; *** p < 0.001.
a Depressive symptoms were measured by the PHQ-9.
b Variables that were significant in bivariate analyses were entered as independent variables in the multilevel regression analysis.
c The coefficients were small and below two decimals.
d Intra-class correlation within family was 0.12 for both PHQ-9 and PHQ-6.
Table 3 Multilevel regression analysis to determine the strongest predictors of depressive symptoms in those with
chronic conditions (N = 6,195)
Model (PHQ-9) Cumulative R2 R2 Change -Log-likelihood P value of
log-likelihood
Change
Model 1: Demographic variables a 0.36 0.36 16252 <0.001
Model 2: Demographic factors + all remaining variables b
Model 3: model 2 + life stress (excluding health problem) 0.37 0.01 15809 <0.001
Model 4: model 2 + life stress c 0.42 0.05 15550 <0.001
Model 5: model 4 + number of chronic conditions 0.43 0.01 15483 <0.001
Model 6: model 4 + family satisfaction 0.43 0.00 15441 <0.001
Model (PHQ-6)
Model 1: Demographic variables a 0.28 0.28 13268 <0.001
Model 2: Demographic factors + all remaining variables b
Model 3: model 2 + life stress (excluding health problem) 0.29 0.01 12865 <0.001
Model 4: model 2 + life stress c 0.34 0.05 12625 <0.001
Model 5: model 4 + number of chronic conditions 0.35 0.01 12582 <0.001
Model 6: model 4 + family satisfaction 0.35 0.00 12558 <0.001
a Demographic variables included age, gender, marital status, body mass index.
b All remaining variables included drinking, physical activity, and neighborhood cohesion. In model 2, number of chronic conditions was selected secondly into
the model and family satisfaction the third. In next steps, neighborhood cohesion, physical activity, and drinking were also selected but with negligible R2
Changes (all < 0.002), which were not presented.
c The 19-item life stress scale, which includes items on health problems, replaced the 17-item scale in the model, explaining 5% more variance in depressive
symptom scores compared with the 17-item scale.
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cantly greater for women than for men (−0.02 vs. -0.01,
t = −2.15, p <0.05). This result supported our hypothesis
that, among participants with chronic conditions, satis-
faction with family relationships was more important
in accounting for depressive symptoms in women than
men. However, there was no gender difference in the
impact of family support on the non-somatic (PHQ-6)
depression score.Discussion
In the present study, we examined the prevalence and
risk factors for self-reported depressive symptoms in a
large community sample of individuals with chronic
conditions in Hong Kong. We found that 17% of people
with chronic conditions living in the community reported
depressive symptoms of mild or higher levels (PHQ-9
score ≥ 5). However, the majority of PHQ-9 scores were
attributable to the 3 somatic symptoms (item 3, 4 and 5).
Our second general finding is that the conventional risk
factors identified in Western cultures, such as high risk
drinking, lack of physical activity, and being unmarried,
were independently but only weakly associated with de-
pressive symptoms in both the PHQ-9 and PHQ-6 scores
in this sample. The third general finding is that the som-
atic items (3, 4 and 5) raised the depression score, but
did not alter the pattern of predictors. The fourth main
finding was that the experience of a stressful life event
not only increased the likelihood of reporting depressive
symptoms in general, but also increased the severity of
depression among those who were depressed (PHQ-9
score ≥5). Lastly, satisfaction with family relationships,
consistent with our hypotheses, was protective against
depression, particularly for women.
A recent study using a community sample of 1,433
elderly (aged 65 and above) Chinese in Hong Kong
reported that depression is independently associated
with six medically unexplained somatic symptoms [29].
Although that study included both genders (72.8%
female), no information on gender difference was avail-
able [29]. Our results are consistent with the published
literature that women are more likely to suffer from
depressive symptoms than men in China [9]. We further
indicate that the gender difference in reporting depres-
sive symptoms was only slightly stronger for the somatic
symptoms with a female to male ratio of 1.38, compared
to 1.29 for the non-somatic items in this sample of people
with chronic physical conditions. Our finding suggests
that gender, compared with cultural perspective, might
have less impact on somatic symptoms in the Chinese
populations. The finding of a weak, although significant,
negative association of body mass index and physical
activity with depressive symptoms is also consistent withthe literature [37,47,48]. It has been proposed that phys-
ical activity may divert negative thoughts and also elevate
mood by enhancing secretion of endorphins [49], but this
does not appear to be the case in this sample. Overall,
demographic and lifestyle factors contributed to about
one third of the variance of depressive symptoms in this
sample.
Life stress and the number of chronic conditions
emerged as the most important risk factors for depressive
symptoms. Although associations between specific chronic
conditions and depressive symptoms have been shown in
other Chinese samples, our results have added to the
understanding of factors moderating depressive symp-
toms, including life events and family support. The two
items on personal health problems in the 19-item life
stress questionnaire explained a unique variance (5%)
in depressive symptoms, suggesting the diagnosis of a
chronic condition itself formed a significant life event.
Social support can be measured in various ways and we
examined satisfaction with both family and neighbor-
hood support. The overall impact on reducing depressive
symptoms of the two sources of support was comparable
(β -0.01 vs. -0.02, z score 1.27, p > 0.05). However, satis-
faction with family relationships formed the stronger
protective factor for depressive symptoms among women,
compared to men. We lacked the data required to explore
in more detail the influence of sources of support or
stress, such as at work, on the development of depressive
symptoms. Our study has identified the characteristics of
those with chronic illness who are particularly prone to
developing depressive symptoms. For instance, a woman
experiencing a stressful life event but lacking family sup-
port would be at higher risk. This holds some clinical
relevance: it may be valuable for general practitioners to
include a brief assessment of family relationships and
stresses. Referral for counseling may be warranted where
family satisfaction is poor, and promotion of family rela-
tionships may be a useful strategy to decrease depression
in this high-risk population.
The study’s strengths include its large sample of house-
holds randomly selected from all 18 districts in Hong
Kong. Second, the study focused on the possible protective
role of satisfaction with family relationships for depressive
symptoms in a culture that emphasizes the importance
of family ties. There are many cultural similarities be-
tween Hong Kong and large, rapidly modernizing urban
areas in China and other Asian nations; findings in Hong
Kong may also be applicable across Asia and perhaps also
among Asian immigrants in the Western countries. Third,
comparing the risk factors for somatic and non-somatic
(PHQ-6) depressive symptoms offered some improvement
over previous studies. Somatic symptoms may potentially
confound the relationship between reporting of chronic
conditions and depression, and thus analyzing somatic
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chronic conditions with mostly objective clinical end-
points in this study reduces the risk of somatization lead-
ing to the reporting of chronic conditions. On the other
hand, chronic conditions could lead to somatic symp-
toms in the PHQ-9 such as poor appetite and feeling
tired. Thus, inclusion of the somatic symptoms in the
PHQ-9 could lead to over-diagnosis of depression in this
population. While omitting somatic symptoms in the
PHQ-6 may lead to under diagnosis of depression, espe-
cially in a cultural setting where somatization is a rela-
tively common manifestation of depression. Balancing
these potential errors is a common diagnostic challenge
for the clinician. The study has three main limitations.
First, the approach of including only complete house-
holds lowered the response rate and could result in selec-
tion bias towards participation by more cohesive families
with supportive relationships. We tested this possibility
by comparing family satisfaction scores for the sample
of complete households with an additional sample that
included respondents from households in which not all
members participated. Family satisfaction was only slightly
different: mean of family APGAR 6.5 vs. 7.0, effect size =
0.145. Furthermore, the demographic characteristics of
the whole sample were similar to the Hong Kong census
[32]. The second limitation is that, without knowledge of
disease duration and without blood sample collection, we
could not adequately assess the severity of the chronic
conditions recorded in the sample and the impact of dis-
ease control on the associations of depressive symptoms
with chronic conditions. Third, the interpretation of our
findings was limited by the cross-sectional design. The
second wave of the FAMILY project is due to be com-
pleted by May 2013, and the prospective data should en-
able us to more fully explore the interplay of life events,Read each item carefully, and circle your response
1 Little interest or pleasure in doing things
2 Feeling down, depressed, or hopeless
3a Trouble falling asleep, staying asleep, or sleeping too much
4a Feeling tired or having little energy
5a Poor appetite or overeating
6 Feeling bad about yourself, feeling that you are a failure,
or feeling that you have let yourself or your family down
7 Trouble concentrating on things such as reading the newspaper
or watching television
8 Moving or speaking so slowly that other people could have notice
Or being so fidgety or restless that you have been moving around
a lot more than usual
9 Thinking that you would be better off dead or that you want to
hurt yourself in some wayperceived family support and chronic conditions in devel-
opment of depression, as well as examining the temporal
relationship between family support and depression.Implications and conclusions
Successful management of long-term health requires the
patient’s active participation in following the clinician's
recommendations and in making appropriate changes to
health behaviors. Depression can inhibit the patient’s
participation in the care plan, so it becomes clinically rele-
vant to anticipate when a patient with a chronic condition
may develop secondary depression. This study identified
readily measurable characteristics of people with chronic
illness who are prone to developing depressive symptoms:
crucially, their level of stress and their family support.
From this, general practitioners could apply a brief prog-
nostic assessment. Although this Chinese community
sample did not identify behaviors such as alcohol con-
sumption or lack of exercise as predictors of depression,
the weight of previous findings suggests that general
practitioners should also consider addressing these after
diagnosing a patient with a chronic condition as an ap-
proach to maintaining mental well-being. Where an ele-
vated risk of depression is found, referral for counseling
may be warranted where family satisfaction is poor, and
promotion of family relationships may be a useful strat-
egy to decrease depression in this high-risk population.Appendix 1
Patients Health Questionnaire (PHQ-9)
Over the last 2 weeks, how often have you been
bothered by any of the following problems?
a Items 3–5 are classified as somatic symptomsNot
at all
Several
days
More than
half of the day
Nearly
every day
0 1 2 3
0 1 2 3
0 1 2 3
0 1 2 3
0 1 2 3
0 1 2 3
0 1 2 3
d. 0 1 2 3
0 1 2 3
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PHQ-9: 9-item Patient Health Questionnaire; PHQ-6: 6-item Patient Health
Questionnaire; PHQ-3: 3-item Patient Health Questionnaire.
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